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Introduction
The adoption of farming systems and new management techniques has mainly focused on the reduction in energy requirements in agricultural operations in face of increased production costs in agriculture. The proper use of machines and implements enables the rural producer to reach better operational performance through the increase of effective field capacity and better fuel efficiency (Furlani et al., 2013; Tricai et al., 2016) .
According to the American Society of
Agricultural and Biological Engineers (ASABE), the draft force required by precision seeders moving through the field with a prepared seedbed is 900 N ± 25% per row (drawn-seeding only) and 3,400 N ± 35% per row (seeding, fertilizing and herbicide application). Through technical standards, the model used by ASABE reports the draft force, after using machine-specific parameters, considering the number of rows and soil textural classification (ASABE, 2011) .
However, the traction efficiency is affected by the presence of previous crop's stubble ( Kamimura et al., 2009; Altikat et al., 2013; Ahmad et al., 2015) , tillage management practices (Furlani et al., 2008; McLaughlin et al., 2008) , soil characteristics (Collins & Fowler, 1996; Canakci et al., 2009; Cepik et al., 2010) , furrow depth (McLaughlin et al., 2008; Cepik et al., Plant Production and Crop Protection Com. Sci., Bom Jesus, v.10, n.1, p.21-27, Jan./Mar. 2019 2010; Palma et al., 2010; Rinaldi et al., 2010) , and opener design (Collins & Fowler, 1996; Hasimu & Chen, 2014) .
Furthermore, the draft force required by seeders may possibly display different behaviors depending upon field conditions. Its estimation may be associated with high coefficient of variability, which is recognized as a source of error in performance comparison on implements due to different soil characteristics (Collins & Fowler, 1996) .
In this regard, it was pertinent to make a systematic review supported by statistical techniques to appraise findings from several empirical studies for the purpose of calculating estimates that summarize their data. The application of that methodology implies a rigorous alternative to descriptive reviews of the literature, explained not only by the bias minimization but also the increase in the statistical power of the primary researches (Sacks et al., 1996; Koretz & Lipman, 2017) .
Thus, one may generate multilevel models that incorporate both fixed and random effects. The fixed effects are reproducible covariates and the random ones denote levels of variation besides the deviation of each observation normally incorporated to regression models (Bates et al., 2015) . where Y ijk is the k-th observation of the draft force per row, X ijk T is the transposed observations matrix, β is the fixed-effect parameters vector, s j is the random effect associated to j-th study, and ε ijk is the residual error.
Material and Methods

This
It is assumed that ε ijk ~ N(0,σ 2 ), where σ 2 is the residual variance, and s j ~ N(0,σ s 2 ), where σ s 2 is the variance among experiments. All the models were fitted by maximum likelihood, using the lme4 package in R programming environment (Bates et al., 2015) .
The best models were selected according to the Corrected Akaike Information Criterion (AICc) (Kletting & Glatting, 2009 ), depicted by
where k is the number of parameters in the model, and n is the sample size. The first term in Equation 2 is the Akaike Information Criterion (AIC) (Akaike, 1974) , which is expressed by
where L(θ) is the maximum likelihood function and k is number of fitted parameters to find θ.
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Results and Discussion
The technical standard ASAE D497.7 MAR2011 (ASABE, 2011) applied to seederfertilizers, after using machine-specific parameters, may be briefly depicted by Equation
4:
where D is the implement draft, F i is a soil texture adjustment parameter, and W is number of rows.
The Figure The Table 1 presents the coefficient estimates of the 10 best models selected according to the lowest AICc values. (1) Intercept (2) Sand fraction (ARE), silt fraction (ARE), clay fraction (ARG), moisture content (UMI), bulk density (DEN), stubble condition (RCUL), soil penetration resistance (RPEN), depth of fertilizer placement (PADU), and speed (VEL)
As it may be appreciated, the effects such as bulk density (DEN), stubble conditions (RCUL), depth of fertilizer placement (PADU), and speed (VEL) are in all models above ( Table   1 ). Those models, however, did not meet the normality assumptions through Lilliefors test so interaction effects must be regarded.
For this purpose, 8,490 models with interaction were generated. The Table 2 The lowest AIC value was 67.85; the highest, 69.40 (Table 2 ). The lowest mean squared deviation (MSE) was 2.801 and the highest, 2.933.
As far as the adjusted coefficient of determination is concerned, at least 93% of the experimental data could be explained by those models. The where Flin is the draft force per row (kN. 
